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The f a s t  neutron f l u x  was measured i n  t h e  Apollo 16 d r i l l  stem by 
determining t h e  37Ar produced i n  l u n a r  s o i l  by t h e  40ca(nYa)37Ar r e a c t i o n .  
Samples were measured a t  depths from 83 t o  342 g/cm2. The gaseous radio-  
a c t i v i t i e s  3 7 ~ r  (35 d) , 398, (269 g) , 222Rn (3.8 d) and t r i t i u m  (12.4 y)  
r e leased  by vacuum mel t ing were determined, and an a l i q u o t  of each sample 
was analyzed f o r  K ,  Ca, T i ,  Fe, and Mn. The r e s u l t s  a r e  presented i n  t h e  
t a b l e s .  

A c t i v i t y  i n  dpm/kg 

Sample Depth 
7 ~ r  3 9 ~ r  222Rn NO.  g/cm2 T 

Sample 
No. K C a T i  Fe Mn 

60006,12 0.25 11.7 0.33 3.9 0.063 

60001,13 0.34 11.7 0.37 4.7 0.067 

Combining t h e  3 7 ~ r  d a t a  above wi th  s i m i l a r  measurements a t  more shallow 
depths ( s u r f a c e  t o  27 g/cm2) by Fireman and h i s  a s s o c i a t e s  (SAO) one ob ta ins  
t h e  e n t i r e  depth p r o f i l e .  The argon product ion reaches a peak i n  t h e  range 
50-100 g/cm2 and f a l l s  o f f  w i t h  g r e a t e r  depth  wi th  an experimental  mean f r e e  
pa th  of about 190 g/cm2. The depth p r o f i l e s  w i l l  be i n t e r p r e t e d  i n  terms of 
t h e  nuc leon ic  cascade a r i s i n g  from g a l a c t i c  cosmic ray bombardment. 
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Measurements of t h e  3 7 ~ r ,  3 9 ~ r ,  2 2 2 ~ n  and t r i t i u m  a c t i v i t i e s  
e x t r a c t e d  from t h e  sample r e t u r n  con ta ine r  (SRC) from t h e  Apollo 16 and 
17  miss ions  w i l l  be repor ted .  The fol lowing a c t i v i t i e s  were observed i n  
SRC No. 2 of t h e  Apollo 16 mission: 0.155 + 0.005 dpm 3 7 ~ r ,  <0.002 dpm 3 9 ~ r ,  
0.151 + 0.009 dpm 222Rn, and 0.087 + 0.004 dpm t r i t i u m .  These w i l l  be 
compared t o  r e s u l t s  ob ta ined  from previous  missions and t h e  emanation 
c h a r a c t e r i s t i c s  of l u n a r  m a t e r i a l s  w i l l  be der ived.  
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